EELS data processing: SI de-noised using Principal Component Analysis (13 components), S L 2,3 edge integrated over a 55eV window immediately above the edge onset at 165eV. Mo M 4,5 integrated over a 25eV window placed 20eV after the edge onset to avoid S L 1 edge and avoid possible volcano structures.
Supporting Information
EELS data processing: SI de-noised using Principal Component Analysis (13 components), S L 2,3 edge integrated over a 55eV window immediately above the edge onset at 165eV. Mo M 4,5 integrated over a 25eV window placed 20eV after the edge onset to avoid S L 1 edge and avoid possible volcano structures. 1 Note that the Mo map is not considered to be fully quantitative due to background subtraction difficulties and is therefore only shown as an indication. S and Mo maps display the full intensity range, but the composite image contrast is adjusted to improve lattice visibility.
Image simulations:
Multislice image simulations of a free-standing MoS 2 sheet and of the graphene/MoS 2 /graphene stack were carried out using the QSTEM software suite. 2 The model of the encapsulated structure was constructed by stacking single layers of graphene and MoS 2, These images illustrate well the fact that the supporting graphene layer only has a minor effect on the contrast and the image quality in the MoS 2 flake. f) Fourier filtered image of (a) obtained by selecting only the graphene reflections as illustrated in (h): the graphene lattice is clearly visible on the bottom half of the image, but not as apparent in the upper section, even though simultaneously acquired bright field STEM images show that graphene is indeed present throughout the whole frame. This confirms that the presence of the carbon lattice only marginally affects the visibility of MoS 2 : individual carbon atoms are not resolved in these images. We note that surface contamination (hydrocarbons residue from the transfer process) obscures most of the area under the MoS 2 sheet in this case and may contribute to the poor visibility of the graphene layer. Figure S5 . Image simulations of the MoS 2 and of the encapsulated structure (graphene/MoS 2 /graphene) carried out using the QSTEM software suite. Both images are on the same color and intensity scale, illustrating the loss of contrast due to the presence of the encapsulating layers. Note however that the graphene lattice is not visible in the simulated image for the encapsulated structure, as is observed experimentally. Figure S6 . Survey HAADF image (raw data) and the resulting chemical maps (EELS maps) of the pristine graphene/MoS 2 /graphene encapsulated structure. The maps were acquired over the blue-framed rectangular area indicated on the survey image. Note the possible S single vacancies in the S maps, seen from lower S intensity in at least 2 positions, not obvious in the simultaneous HAADF image.
